CLAIMS: 

What is claimed is: 

1 . A mechanism to be applied to an exterior surface of a cylindrical structural 
for reduction of the effect of Vortex Induce Vibration (VIV) in said cylindrical structure 
when immersed in flowing fluid, the mechanism comprising: S 

a generally cylindrical column having a central axis, an inj^nor surface 
corresponding in size and shape to said exterior surface of said cylipdrical structure to 
which said mechanism is to be applied, an outer surface and a wprffthickness; and 

a reduced wall thickness formed into said outer surface in a pattern to produce a 
discontinuity that interrupts the lengthwise coherency™ vortex shedding from said 
outer surface when said cylindrical column is attach^o to the exterior of said cylindrical 
structure in said flowing fluid, thereby reducing the effect of VIV on said cylindrical 
structure. AX 

2. The mechanism for reduction of VIV as recited in claim 1 wherein the 
cylindrical structure further comprises a hull of an offshore vessel. 

3. The mechanism for reduction of VIV as recited in claim 1 wherein the 
cylindrical structure fu^ner comprises a drilling riser. 

4. Jm mechanism for reduction of VIV as recited in claim 1 wherein the 
cylindrical sjimcture further comprises a production riser. 

/5. The mechanism for reduction of VIV as recited in claim 1 wherein the 
cylindrical structure further comprises a hybrid riser. 
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6. The mechanism for reduction of VIV as recited in claim 1 wherein tta 
generally cylindrical column further comprises a composite material on said yoter 
surface.. 

7. The mechanism for reduction of VIV as recited in claims wherein said 
reduced wall thickness formed in said pattern further comprises a orarality of notches. 

8. The mechanism for reduction of VIV as recjjed in claim 7 wherein said 
plurality of notches further comprise notches having fright angled triangular cross- 
sectional shape. 

9. The mechanism for reduction o^VIV as recited in claim 7 wherein said 
plurality of notches further comprise ngj€hes having a rectangular cross-sectional 
shape. 

10. The mechanism for (^Suction of VIV as recited in claim 7 wherein said 
pattern comprises said pluralitySf notches formed at a plurality of different 
circumferential positions along a length of said cylindrical column. 

11. The mechanism for reduction of VIV as recited in claim 10 wherein an 
angular change in ^&id different circumferential positions for a predetermined interval of 
length is between about 10 and 90 degrees for a preselected interval of length equal to 
between abouf .5 times the diameter and 10 times the diameter. 



\7I The mechanism for reduction of VIV as recited in claim 11 wherein said 
angula/change in circumferential positions for each preselected interval of length is 
approximately 30 degrees. 
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13. The mechanism for reduction cf VIV as recited in claim 7 wherein the 
plurality of notches are elongated in the axialHirection of the cylindrical column. 

14. The mechanism for reduction! of VIV as recited in claim 13 wherein the 
plurality of notches elongated in the axial direction of the cylindrical column are 
substantially parallel to the axis of said cylridrical column. 

15. The mechanism for reduction of VIV as recited in claim 13 wherein the 
plurality of notches elongated in the ama\ direction of the cylindrical column are at an 
angle relative to the axis of said cylindrical column. 

16. The mechanism for reduction of VIV as recited in claim 1 wherein said 
pattern of reduced wall thickness further comprises a helical pattern. 

17. The mechanism forireduction of VIV as recited in claim 1 wherein said 
generally cylindrical column further comprises a plurality of axially aligned generally 
cylindrical shaped columnar sections and wherein said reduced wall thickness formed in 
a pattern along the length of sa|d generally cylindrical column comprises at least one 
notch formed into an outer surface on each of said plurality of axially aligned columnar 
sections and said at least one/notch on each columnar section at a different 
circumferential position relative to each adjacent columnar section. 

18. The mechanist for reduction of VIV as recited in claim 17 wherein said 
generally cylindrical shapral columnar sections further comprise a plurality of sets of 
segments of a cylinder anp a plurality cylindrical shape band clamps for holding said 
segments onto said exteraor surface of said cylindrical structure to form said cylindrical 
columnar sections at least one of each set of said segments having a notch formed into 
an outer surface thereof/and each set at different circumferential positions relative to 
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each other along a length of said cylindrical structure to place said notches in said 
pattern for interrupting said lengthwise coherence of vortex shedding. f 

19. The mechanism for reduction of VIV as recited in claim 18 wlrerein said 
segments of each cylinder forming set comprise junction ends havinculne same wall 
thickness as the junction ends of each adjoining segment to form ^mooth cylindrical 
surface at said junction and said notch is formed in said at leasLone segment spaced 
form either junction end. / 

20. The mechanism for reduction of VIV as reined in claim 19 wherein said 
segments of each cylinder forming set comprise junolfon ends having the different wall 
thickness at the junction ends of each adjoining segment to form a reduced wall 
thickness and discontinuity at said junction. / 

21 . A method for reducing vorte^nduced vibration in a generally vertically 
submerged cylinder comprising the step of: 

cutting a pattern of reduce^n/vall thickness areas in the outer surface of a cylinder 
to be submerged; and / 

submerging said cylinder with said pattern cut into said outer surface such that 
the lengthwise coherence of vortex shedding is interrupted and the lift forces on 
the cylinder jjrom said vortex shedding at one position along the length of the 
cylindrical Structure are out of phase and cancel lift forces at another position, 
therebyyeducing the effect of vortex induced vibration on the cylinder. 

22/ The method as recited in claim 21 wherein the step of cutting a pattern in 
the outOT surface of the cylinder further comprises cutting a pattern in the outer surface 
of a hall of an offshore vessel. 
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23. The method as recited in claim 21 wherein the step of cutting a pattern 
the outer surface of the cylinder further comprises cutting a pattern in the out^furface 
of a drilling riser. 

24. The method as recited in claim 21 wherein the ste|>5f cutting a pattern in 
the outer surface of the cylinder further comprises cutting a i^fftern in the outer surface 
of a production riser. 

25. The method as recited in claim 21 herein the step of cutting a pattern in 
the outer surface of the cylinder further comp^&es cutting a pattern in the outer surface 
of a hybrid riser. 

26. The method as recited/fh claim 21 wherein the step of cutting a pattern in 
the outer surface of the cylinder Jurther comprises cutting a pattern in the outer surface 
of a composite material on therouter surface of a riser. 

27. The method as recited in claim 21 wherein the step of cutting a pattern in 
the outer surface of )Ke cylinder further comprises cutting a plurality of notches in the 
cylinder. 



28. T/ne method as recited in claim 27 wherein the step of cutting a plurality of 
notches furtbfer comprises cutting a plurality of notches having a right angled triangular 
cross-sectjpnal shape. 

The method as recited in claim 27 wherein the step of cutting a plurality of 
notched further comprises cutting a plurality of notches having a rectangular shaped 
cross/section. 
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30. The method as recited in claim 27 wherein the step of cutting a plurality 
notches in the cylinder further comprises periodically changing the angular locati^jrof 
the notches on the cylinder at a constant interval of length along the cylinder. 

31. The method as recited in claim 30 wherein the stej^T periodically 
changing the angular location of the notches on the cylinder ara constanl interval 
further comprises periodically changing the angular loca^ftof the notches on the 
cylinder between 10 and 90 degrees for each interv^of length equal to between .5 
times the diameter and 10 times the diameter. 



32. The method as recited Lpr claim 30 wherein the step of periodically 
changing the angular location of iHe notches on the cylinder at a constant interval 
further comprises periodically/dnanging the angular location of the notches on the 
cylinder approximately 30ydegrees for each interval of length equal to about 1.5 times 
the diameter. 

y£. The' method as recited in claim 27 wherein the step of cutting a plurality of 
notches, furtrjer comprises cutting a plurality that are parallel to the axis of the cylinder. 

i' 

fV Kr. The method as recited in claim 15 wherein the step of cutting a pattern in 
the^uter surface of the cylinder further comprises cutting a helical pattern. 



29 



3€ff A submergible cylindrical assembly for positioning in a flowing body 
water and to reduce the effect of vortex induced vibration (VIV), the cylinddeal 
assembly comprising: 

a cylindrical column having an axis, an outer surface, a wall thicJtfTess and a 
length; and 

a pattern cut into the outer surface of said cylindrical coyrin reducing the wall 
thickness at preselected locations, the pattern comprising a plurality of notches 
positioned such that the angular location of the notches^n the outer surface of the 
cylindrical column changes along the length of tHe cylindrical column, thereby 
interrupting the lengthwise coherence of vortex sjafedding which reduces the effect of 
VIV on the cylindrical assembly. 

% / % 

$8 The cylindrical assembly sk recited in claim Jfi wherein the cylindrical 
column further comprises a spar of a^ffshore vessel. 

40. The cylindrical assembly as recited in claim ^wherein the cylinder further 
comprises a drilling riser. 

jfi . The cylindrical assembly as recited in claim £s wherein the cylinder further 
comprises a production riser. 

Sly / 59 

ie cylindrical assembly as recited in claim ^wherein the cylinder further 

comprises ynybrid riser. 

The cylindrical assembly as recited in claim $ wherein the cylinder further 
comprises a composite material on the outer surface. 
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44. The cylindrical assembly as recited in claim 39 wherein the notches fpri ttgr 
comprise right angled triangular notches. ^^^l^^ 

45. The cylindrical assembly as r^ite^^frclaim ^3lr wherein the interval is 
approximately 30 degrees. ^^^^^^^ 

40; The c^Hflarical assembly as recited in claim ^wherein the direction of the 
notches is pa^fffel to the axis of the cylinder. 

The cylindrical assembly as recited in claim 3# wherein the pattern further 
Comprises a helical pattern. 
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